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(57) Abstract: Compounds of the general formula (I), optical isomers or prodrugs of the same, pharmaceutical ly acceptable salts of 
them, or solvates thereof: (I) wherein R 1 is hydroxyl or the like; R 2 is optionally substituted lower alkyl or the like; R?3 ^is hydrogen 
or the like; R?4 ^is optionally substituted arylene or the like; R 5 is a group of formula (i), (ii), (iii), or (iv): (i) (ii) (iii) (iv) and R 6 is 
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h y 5, ^ ^ p( $ n ^ n 7" T — if - 1 2 (MM P - 1 2 ) fit s -7^77-^ 
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^-^ihi/ — /V§r^r-r5 ^/W* 5 KM*#:^\ WO 99/04780 (dfBife 
5 ^tuTV^s 

MMPPJ.$f^ffiSr^Ti-5^/V*^T 5 Kf|3»f*^, WO 9 7/ 2 7 1 7 4*&K 
MMP - 1 2 V&WfcM % ft ir%ik& mi-it® £>*LTV^&Vn 0 
10 5S?)!cD^^ 

±E©i5^MMP-l 2(D^'|4£MM#5&fe«\ ^©ffiftt^m^Tttt 
MP - 1 2 ffi^^lJOPJIg^Si^^-CV^c 
15 / — /i-gtSfcte^T/ — /v^Sr^T-r 5 ^/i^* 5 K ft J» £M S 58 i^#J &MM P - 
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T % £ VM&J^TW^/K t Kp <af-5'-?1Hfc£*u-CV»T J; V"»T i» — 7K tKu* 
15 ^^7o7 1)^^T^^yi/tfc5 l) ~3) cDV^i a tv^(c:|Sic(D'ft:^fe, ^-©^ 

5) R ^TjcSfiiK^ /^/K -ry^ntvv, ^fy7"f;K ^< is ISA's -HsY—As 
-S—^A'ff-A's 4-fc Fp^f-V^y^, ±fcte ( 5 - t Kn — >• K 

20 — 7V- 3-^/1-) ^f/K'fcSl) ~4) ©V^-ftb^McfBgjO-fb-^ilti, ^:©3fe^ 
WnK5y^, U < tt^tL 5? <DM-tFF2# * fh 5 * W: •=& ft 

6) r ^^mWs^-^h^ i ) ~ 5 ) ©vn-t ft^-isisofb-^^ 
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ftfc^ti5ST-fc5 1) ~ 7 ) <D^~ftlfrKmM<Dfc&y>>, •?:<£> 3fe 3* « t£ # , 
10 9 ) R 6 #5*; : 



15 10) — JK5£ (II) : 
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20 R 9 lil, — U^*fcf±2, 5 -^^^cnV^/U ; 

R 1 0 te5£ : 
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11) 1) —10) m^ft*>fc:m*J©fls^ft&^»Jfc#£ LT^ttSglll 

12) 1)— 10) m^1^fta»t£3Bi&©{fc^4&£:#8bfi&#£ LtMtS^ * p 

10 ^Bfr-^iatffl, 

13) 1) ~io) ©v>-r^^{-iH«c<D{b^#/Sr : ft*^i*^i LT^-rs^ h y 

s> ^ ^ * p ^p r7- -tfEMFjW. 

14) 1) ~io) cDv>i*^^t-IB«£(75^k:^#>«r^r3S&^^-t bT^^ri-s-^ h y 

^^^p^ctt^-i 2 mmMo 

15 15) 1) —10) ©v>-rtt*»tia<ft©'ft;-&4toS:^Sftfi!E^i b-c^-^ri-S'lSttEfl 
X '14 JMf g£ a oteSgifefcja^Bfr S3 o 

16) *ttM«ttJW*Jft*l&*i-«*:«)©EII8Sr«36-rs*:«>0 1 ) -10) <D 

17) 1) —10) ©v>i^tL36»fc|B*l©{b^»0?&*_hiSji**^i"*SrASr'S'ti' 

18) 1 ) — 1 0) COV^Ttb^fclB^O-fk-a-fe tMMP - 1 2 Srgtftfe^S £ fc 
^MitSMMP - 1 2®ESm 

25 ttSo F!lXLfi\ ^^/K a^/K n— ^nlf/K V 7" n tf n-l/^VK 

^fy/f^, s e c— T^^VK t e r t-:/^VW n °>-^/K y^Vf^, 

n e o — ^yf/l', n-^^fi/^, -Y V vvW n-^/f/W, n— ^J-^^/V 
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^tfmifbftZo £?;£L<fi. C 1 ~C 6 T/V^/^^if ibtiZo £bK:#f*b 

C 2 ~ C 4 TuV^r — /WjiS^rf tt5 0 

10 b< 2ji^±© = s^^^^r-rs, £*i*fcfi£-*NK© 1 ffio^ft*^*$r^ 

Zi^^^rtLT^tt =fc V^ 0 f^Jx.^. rc^f-^K 2-:7*Pfc°~/K 3- 
Zf=?-=-A>^ 4— -^^^-/V, 6 — /V, 7 - ^~ ^ ^ =■ JV 

15 ^WjBB* 1 * 3 ^ n T/V^rA-J t J*. j^SSi^S^ 3 ~ 8 A 5 f ^ n T 

3 ~C 6 v TsU^-sU&mif 

25 *bv^ 0 

^M*^, rr^A-^A-j if*, hubs r^^T/v=¥/vj ^ituts rry-zi^j 
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MxJ£\ ^^^K 7 zr.^;V=c=^;V (flifcff. 2 - 7 ^ =. Arc ^A^O , 7 x =. 
;v/pt'^ (M*.t£* 3-7*=/P^nbT^) N fty^Ay^A (Mx.J£\ 1 
-^-y^Ay^A, 2 —y-yf-fl'* N ry^y/v^f/i' (Mx.fi, 9- 

5 iS^lfbftS„ 

-aj ttt. &i&\zmt£tiz>. mmm^, mnw^jL^m.mw^^m^\- i fig* 
mmm, t>u< sno^fnry- ^ii^-ttv^i) «t< % r ft tfiw 

10 t©tttML5 5. t'ny/v (Will l-t°ny/K 2 - fc° n V 

A. „ 7P;v (Mx.fi, 2-7D/K 3-7D/1') „ (M 

Xf£, 2- 5^ -A. 3 -^rc -yV) N ^5^/^^ (MxJi\ 
A, 4-^$//y;H , t'y/!)^ (M x fi % l-fyyl/K 3-f7/!i 

a) „ ^y?7/y^ 3-^yf7/y^) N ^y^-^yyA (Wi 

15 fi % 3 --r y ^i^-y' y a) , t^t/D^ (Mx.fi. 2-t^tyy;u) „ 

y y (M x fi , 2-f7/D AO „ tr y a (M x fi, 2 - tr y a, 3 - t° 

a (^iil 2-try^^=. a, 4-t°y$v?=A) „ t o y^^-A (fiti 
3-try^i^^A) , xh^yyA lH-^h^yyA) , ^-^^5? 

20 t y y a (Mifi, i, 3, 4-t^ti?7/y^) „ ^ t ^ t y y a (Mx«\ 
1, 3, 4-^-T^TyyA) % -rvKy^— a (Mxj4\ ku^- a, 

6 --y > Ky ^-a) N -ry-r^FyA 2 --r y-r y kjj a) n j> 

k y a (Mi^ 1 - 4 -y f y a, 2 - y k y a, 3 - >- k v a) n -r > # 
yyA (Mx«\ 3--rv^yyA) % yy^A (Mx«\ 8-y°y~A) , 

25 / y 2-^yy-^) „ -fy^yyA (Mtif, 3-^y^ 

yyA) % y y (m x (±\ 2 - y y a, 5 - ^ y y a) s 7^7^ (M 
x«\ l-yy^-A) N t7f y-y-^ 2-t7f , 
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(Miff, 2 / ? =-/v) , df^)/y^/v (Mil 
^/v) „ ^y/D^/i/ , (Mill, 

2-^!)^ = ^) , *;w^yij;v (Miff, 2-A;w^/ij;v, 3— j&yw^y 

U/V) x 7xfyhP^;u (Miff, 2-7styM^ = /K 3-^^-^-^ 

5 hyi/^/u) „ r^y-^-yv (Miff, 1-7-yy-vvK 2-7-yy — vvio , 

^^^7 7-;^ (MxS, l-^y/77-/K 2-^V>'77^) , 

^y/^^'vl/v (Miff, 2--<yyv $^yy^) , ^y^^f y^f 

(Mil , ^yyt^^^D/i' (iitf, 2- 

-<yytJft7'!);p) N •<y/tJft> ; 7/!)/i' (Miff, 4 --o-y^-^-y- v 5 
10 , ^y/^yfT^y^ (Mil 3-^yyyyf7/y/H , ^ 

yy*f7yy^ (Miff, 2-^y/f7y*y;v) , ^yy*7y;p (Miff, 3 
-<<■>- y~ 7 y ;v) % -o-y^^^/u (Miff, 2 - -o- y 1 ^ ^ — yv) f ^^if 

15 uv^ 0 

R 3 ir^tt5 r^^nxy— ;V\ t Lttt N tf y v*/K 5^-/^ 7y/K 5 

^yy/pf^ift bv^„ 

R 6 ^£>tf3 r^-^n t y — /i^j tLtii, ^ y y ^ (Miff. 2 y yv) N 
tryvvv (Miff, 3 - f y , -o-y'^y^/w (Miff, 2--<yy77 
20 ~yi-) , ^>y^^ = /i^ (Miff, 2 -^O-y^^-^/u) , y^y/77-/K 

-r y^y y ^ (Miff, 3 --r y^y y/^) , (Miff, 2 -^^^/p) N 

7 y (Miff, 2-7y;>) 4$##f * 

^bj^b*^, r-,fo7y-;y7;y^;yj iff, ftfrfs r<sjRT^^/wj 
Otemt-fufB Urn7y-;vj ^ 1 £ ± ff 2 H±II L © t?, i^bfi^ 
25 mt££iX<D{iLmX"Wi%: b 5 3 0 Miff, ^Ty'yyi-y^/y (Miff, 4-f7/ 

y/vy^y^) , t ryy;nf;y (Miff, 5-f7yy/v-2-if/v) , 
yy'f 7yy^yf^ (Miff, (^y/f 7 y*— yv— 2 --f a-) y^yv) , 
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/is*'?/*) , ^<yy>P7/!);^f^ (MxJi\ 1 -^y^ M)7/!J/Mf 

s: ^ y* y y (m 7L «\ 2 - -o- y $ ? y* u^^f-^) „ tr y vvi^ y 
R 2 fc*5(-t5 -7 1 u r V — a-T/i^/pj tLTS, ^yKU/v^f/v (Mill 

io 5-y/vy^/W e>ns„ 

y , y- § ^ y y =./k t? 9 v* y V=-;v (01 x. «\ l-fy/Uv?- 

/v, 2 - 1° 9 y* y s tr 7 y y if ^ y x. «\ t°-< y e?y „ 

2 - t°-< y iyyv) „ fc°^y^ — (MxJi\ 1 - t'^y ^— /v) „ ^K!J=^ 
(Mill, i->f yKP=/u) , ^fy^yK!)=;K ^e/w* ]) ~;v (MxJ4\ ^ 
20 /y*^A 3-^/^^y^/V) , 4H- [1, 2, 4] t^t^7/-^-5- 
^-V, 1, 2, 3, 4-fh7tFP- C 1 , 8] Vis, 1, 

y^y^^y y A>m&*t*f htiz> 0 

y =yu\ ^eyy* y — /k 1, 3 - ^<y y v't^f y D t lv^ 0 

25 ^MH'K rryyyj tw\ tfria rxy-^j ^bii^^s 2 4fi£&ft 

2—z7az=.uiy, 1, 3— ym^i^y, 1, 4 - y =c =. y y ^ asag tf h ti 5 . & 
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^wmmtp, r~.-r n t y ti-i, tuts r^^nr y -/vj a»e>fS3»$;h, 

/U#^^[fbtl5 0 ^b('#b<«, 2, 5 -^^-7 a /V, 2, 5-7^ 

fi\ 7"fe^/K 7ot't^/K -O" >*V A-^? ff b ti 5 0 * fctSkT A* j>v \ jo 
^BJ^IB^^s ^n^'yj if47 5/», HiSf, *5j;V3 ^i^f ftt5 0 

n - 77°n fcVV^-^r v-. ^ 7 7p n-7f/l'i*>' 1 -T Vff-A'*-*? 

15 s e c —-f^-AsUr*? t e r t - v^i^tf £> )ft 5 o &*b< 

^f/Vt^fv', ^i^/b-^-^iy, n-7n V n tWt^ «>\ 

n -7*f-/^^V^f(f BtbSo 

if tb 5 c 
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/W^/t^-^^tfSapJf btbSo ft * L < «y ^/l^/l^^/^iMf e>tbS„ 

io *Bj3iB*4\ rwt&tstix^^T-b X^^t K ; } kte, r ^ y ifc7c stuffs ti&m 

15 ^f/V7^7, ^^f^7 5 7, xf/Mf/l'7? A ^f/l'7^A Tir^ 

^^^♦l 3 ^ rfi^$^x"cv >>_ c't) cfcv^T 5 y ^7/v/3n— /u-j tits, T5y# 
20 ^ y ^/i^/K-zw, y^f-^7? y*^*'x;p^^if ^^§ 0 

^eJiS^'K l"g^.$ti/XV^"Ct JcV^ISt^T/V^/VJ tc&ttSIBifeaSt 
~>yaT^^r/W, fcKn^rv-, jfi; ^ T 3f iy N ^y^T'f, iMTA-^/V 

^n^r^, -bcz N i/7A ^/Vtf^v^ IS f& T /V 
^nigf&T/W^r/K ^n{gt7^^r;P^-dry > £ ;ftT V^ T £ T 5 y , g 

25 ^^tbXV^Tfe ±V^7 $ y TWK T i/flsUr* v\ B^£tbTl^-C 

3c;u$-3c-y (iid ^o-i^/u^-^^) „ -fSSfcT/i-^ a-^a-* — /K y*X — vV, 
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gm£ti-c^Tt> i^^fp7 y -/v, mm^tix^^xh ^^^¥^^mmmm. 

20 i^&ffHayj:ttiL5 5„ 

5/7;, fia7;v^;vt^->f^ffi LV^ ff^^tiTV'Tfe ii/^ !) v^j 
*5 £ v rift^tbT^Tt) ii^fp t uwyj tint i^gi&o rj y i^^j 

RMei&tts rg^^^-cv^-c^ iv">7 y — /vj ©ems t LTtt, tfriEmmK 
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r 3 & f j- 5 r@^^tbTv^Tt> J; v^t y — jus ©iftit lt{±, tfrlB^m* 
T/v^/K AQtt7;v^f/wt^y > ft^ ttTV>x t> £ v^T s; y % mW^&foX 

# /v *K 2/\ fH7/^/i'** y*;v#-^, 7?;*^j|?=:;K T vvK — h 
25 n % vry, *fcfigjft#*iT^T , fe J: v^7 5 y #m*f <bti& 0 rft^xv> 
r % <t v^t y — /t-j Htii, ffijRT/u^-zi', tl7/^^t^->, AP^y, 
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R 2 Kfclt5 rR$|£ tbT^T^ <fc l^:r n T y — /V] ©flit MSB 

$^t^tii;v^rD7iJ-^^lft Lv\ 
10 R 3 (11*5 It 3 rg^tb-CV^fe i^rnT y — /vj LXtt, huIB 

15 ft T 1 11 T ±V^7 5; J jo ;V ^ TvvK T /V ^~ ^ ^ ^rj L-V^ Tgjfe 

r 6 {c *3 it 3 rg^.^tvxv^Tfe ii^r p t y — (DgmaibTf*, ftria 

/l^=3rv\ y-/P#:7°K {g^T/l^^/V^^-, AP^y, ^hn, 
3r->\ ®S7;i'^;i't^v'*;v*-;v, /n p {fi^T/i^yw APift7;^;vt 
=^->\ Sft^Tv ,, T , f) =fc i"> T 5; y „ tt$tiT^Tfeiv^7$ y */y* = ;y, 
25 Tv-/K 7v-;u^=¥v'f ^»*Li/\ ^ btlf * L^lili: Ltft, ^p^>, 
|£I7;^/K v-^nT/v^/K fe^T/V"^-/!^ ta7;P^^/u, 1£®T/W^r 



WO 01/83461 PCT/JP01/03437 

R 2 t*5Jt5 rg^^tuTV^ <fc V^7 7/^ :3 f/^J OSmStUTfi, UtT IB filfe 

15 MtDtipx'hWlz.MWk^ti-c^^x h <£ i/Mgf&T /i-^/K -fgf&T/i-"<7- = /K {g$&T/v 

r-hn, J/7/, */V#>V, {g^ T/V^/P^" *r V# /VjJ* = /K ^Pfi 

Tv^tt iv^75 / t-wk 7y;vt^fv'f ^if^L^o rg#i£ 

20 tlTV^Tfc <t^77^^f^J iUttt, t Kd^v', te&T/W^f /U^-dp- is s ssct 
* fcfi^nlg^T/V^/PTrg^^tLTV^-Cfc iV^T?^^/^^* LV^„ 

/K 4ESR7Vl" 3 e-=-/K t Kn^rv-, T A-;^ y :7 s K ift&T/l' 

25 ^/V^jK ap^>, — hn, v-T/. T^/W^^v", tea7/V^/Wt^y*;l'^ 
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^/w-^^", AD^r'y, — hn. isT / , % 7$ *c is ^ /V^/U^- 
10 6i7/V^t^->, AP^y, *fc{4^n{g§£T/l^/V-ee^£;ft<TV^fe «£ 

15 ^/Vt^v-, y-A-^T/K ISIST/l^ /b^;^, ^ n y v N = hn N 9 sT S ^ 

20 /V^-=¥->, 1&&T/l"ir=- sis ft»7;^/i'7t, n {£|&T A-^/K t K 
n^-is^ */UjJ?^ fcfSkT A'*rjvar*r isjj/Ptf — /K T 5 / # /V tff = /U N 7" -> 

zv, = fn v isr / , 3^ri1ttfe£;h/T^Tt> J^r s / #ii*rf bfrs. rg^ 

25 V^T J:V^55 ! ##M**ai3e## * Ll^ 0 
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■fcmwik&m ( i ) sxT^^-tmmwM&m^K wo 97/27174. 

WO 9 9/0 4 7 8 0*ffc:flBfc£ftT^5>£ifcfc:fEo-C^jfci-5 ii«ST?*5. 
-j»!5£ (III) : 

R 2 

o n o V 

R 6 — L J— R 4 — S-N^COR 1 (III) 
N II L 

O R 3 

(^■fs r 1 % r 2 . r 3 , r 4 . *s irjtR 6 itmm t mnm) 

R 2 **. R 2 

H 2 N^COOR 12 H3COC _ R 4_ SQ2Ha| * H 3 COC-R 4 -jj-N^COOR 12 
(IV) (V) ° (VI) 

R 2 



mzocm Ha | ° I I31i 

|| ^ CO Q R 12 ~ 



>-R 4 — S— N 
11 H 



R — CONH2 
°(VII) (VIII) 



R 2 



R 6 



? H M X „ ^4XfI 

— J? — R — S — N COOR ► 

N i H 

(IX) 



R 2 

o — n o y 

R 6 — L. Ji—R 4 — S— N*^COOH 

N S H 

(X) 

( R 2 n R 4 , *5J:T>*R 6 tel!u|B<fcI^^ N R 12 ft^;W^^^;H©ftII, Ha 

1 li^rti^aiiL-c^p^y) 
(# 1 IS) 

WO 97/27174 tE|B*i© AifcjR 1 Xfl £ ID# <D;£f£fe 5 £ <h *ST? 
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(M 2 IS) 

jb^fe (VI) Sri^-fb^ 9 s - i/V, fh7tKD77V, h^^^#0|#^ s * 

tzLfemtt^u^- * ? j —^m^'m-etmrn^mm-t & * r©«t- 2 o°c~ 

5 3 0 °C % 0 * b < f± 0 °C ~ 2 0 °C "Cift-fb ^^7!) A'*? X., 3 0 °C ~ 1 0 0 °C, 
U < fit 5 0 °C~ 7 0°CT'2 H#Pb1~ 2 4 B#|HK &4l<fi2 H#Pfl~ 5 BfPflK/S 
^€5o ffl a Srfr 5 r. t ic «fc 0 fls-g-to (VI I) Sr#S i i *s-c§ S 0 

(31 3 Ig) 

{b^^ (VII) $3 ct 1Mb -a 4^1 (VI I I ) <DWk^m^ 1 0 0°C^fe 1 8 0 °C . 
10 £f * KI1130 °C~ 1 5 0 °CT? 2 H#1M1~ 1 0 B#[BK L<|i4 R#KRlS 

m&<D&mm&?f 5 ^ ^ t <t 9 ibi^% (ix) «r#« r. t *t*5. *R*sr±^ 

(14 11) 

W0 9 7/2 7 1 7 4 AfefH 1 It t ID« O 3fmX~&f$1r 5 iH^t 

15 

ft fc'fb'g-'fc (X) f±s WO 97/27174 IE ic © jfe id J; t» t K 
n ^Ag^b£ft/Mb^#>-- 3 £ t «s-Cft So 

B jfe 

— jKS; (XI) : 



20 




+ , R J > R 2 > R 3 n Rft 



*3J:^R 6 f4mrB2i:IWI^«) 



•vmt? £ft5ib^«, f?(l^«\ «T©±5tMt5^t^-CS5 0 
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O 



R — N0 2 




R 4 — NO z 



(XII) 



(XIII) 




R 4 — S0 2 Hal 



(XIV) 




(IV) 



COOR 



12 



I31g 



(XIV) 




COOR 



12 




COOH 



(fH l IS) 

{t^fe (XII) SrtU^l^JN-i: LT S J. Heterocyclic Chem., 29, 1245 (1992) 

icmm<D^m tmm<D^m^it^-¥o (x i i n 

(H 2 X@) 

(XIII) &&mmnt Lt, WO 98/40332 {d fS «c <D jfc t 
P^o^-fe-cfb^^ (XIV) ^Mt5it^Tt5 0 
3 IS) 

it&m (XIV) £rX3§)J§CS|S|-^ L- ~C , WO 9 7/2 7 1 7 4 tEt©Afei 1 

ist m^<D^&-e-fb^^i (xv) ^i^-t-s r <t 5 0 

(I4IS) 

(XV) ^ffllSM^^ Lt, W0 9 7/2 7 1 7 4 t IS «fe <Z> A ff? 1 X 

mtmm<D^mx-it^-m (xvn ^t5r^stt5 o 
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cm 

— (XX) : 



R 2 



4 ^ 1 



R — \ -s^ — R — S — N ^COR 1 (XX) 
N II L V ' 

O R 

(5£»K R 1 , R 2 > R 3 > R 4 . #3J;t/R 6 ttfufBi:IWl#a) 

HCI T ^ 1 X ^ O ? 

H 2 N^COOR 12 NC _ R 4_ S02Ha| NC-R^-S-N^COOR 12 

(IV) (XXI) ° (XXII) 

^ ^r4_|_n>-cOOR 12 R e_ COCH2Ha ; 

° (XXIII) (XIV) 



R 2 



li — s ii ' X 

R 6 — IL ^— R 4 — S— N'^COOR 12 

N S H 

(XXIV) 
F 

n s ° I 



R 2 



► 



R 6 — *L R"— S— N' "COOH 

N 4 H 

(XXV) 

(R 2 , R 4 N *5 J; (FR 6 fitfflE t IrJts^ R 1 2 # * ->/^M<Di^m^, Ha 

(SB 1 il) 

10 WO 97/27174 f 5 ic O A ife 1 X.M t mm <D Zfrife Tf^fifti" 5 I <h #7! 

(35 2 ig) 

-ft -£-#5 (XXI I) *3 i^ftrt h T 5 K^iSfnS^v 5 ^ 5 H\ 
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* ? j — /k / —/umizmmzit, 6 o °c~ 1 4 0 °c, #f * l < 8 0 °c~ 

1 0 0°C1? 2 HtPmT- 1 0 B#Wk 0 * L < r± 2 B£R8 ~ 3 * * S □ «3fcD^ 

ftta*fr 5 - i fc<t 0 -fb^fe (XXI I I) ^#5:^tf5„ 
3 X@) 

5 ^-a-^l (XXI I I ) £3 J: TPifc-a^d (X I V) Srv 5 ^ ^/V^/^T $ H\ ^ * 
y — /K ^ / ^-/Vfi^lSlL, 5 0 °C~ 1 2 0 °C\ b < 6 0 °C~ 8 0 °C 

■x? i b#ib~ 8 mm. * l < ?± 2 3 0^p B iRj^^^5 o mft<D&%km&ff? 

(xxiv) Sr#5rt*t-p*5. 

(IK 4 Ig) 

10 WO 97/27174 {ClStfe© Afcfefg 1 It t Pltift O ^"g^l - 5 £. t 2* "C 

# 5. 

— $£5£ (XXVI) : 



15 (5£>=K R\ R 2 ^ R 3 . R 4 ^ *3 it)tR 6 fiUfrSB i IPlftift) 
ft #lf±. Mill, £AT<Z).fc 5 r 




(XXVI) 
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R 6 — CN 

(XXVII) 



R b — CSNH 2 
(XXVIII) 



Hal 




COOR 



12 



R' 





COOH 



COOR 



12 



(R 2 . R 4 , *5£T>*R 6 teltufHi: mnm, R 1 2 tt#/l-'^v//Wfi<ZM*^S, Ha 

(JK l ig) 

(H 2 Ig) 

{b^fe (XXVI I I) 33 J: tMb-g-tt (VII) ^ v 5 ^ ^/^/Js/VAT 5 H\ ^ 
^ y j:^ y t^iL, 5 0 °C ~ 1 2 0 °C % L < S 6 0 °C~ 8 0 °C 

*c i h# psT ~ s b# s ^f*u< f±2i^iw~3^iHjsjES$^:So mm <D'&mm*?t ? 

io riiui^b-a-ti (XXIX) Sr#5 5 „ 

(0 3 Ig) 

WO 97/27174 ^mm<D A&cH 1 Igil«©*ST^t5 - £ i^Tf 
# 5. 
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Mfntih bT&7jan^#£?i; b^ 0 *ffi%*^fiJE-rsWpf± % ffi^©ii©7jc^^ 

5 fcSBtitbT^T $ .fcl^o 

fc 7fe5ft-a-fe^fe5 0 ifi^fc^n p7 y ^»S## S:£8s*5 J: tX»3fti-« 
10 ^"ifefi. MtfiDe sign of Prodrugs, Elsevier, A 
msterdam 1985 f2ftk $ ft T V> § „ PJ ft^fe 3* # ^ 

J=oTM5g^tb5^^^/l-M2»*> jSi&cSft-CV^-C^ <£ V ^ 7" /l' 71^ ^ v' 

15 otll$ix575 KSt^ft\ £ ftT V^T t> £ T7i^7V7 $ 7 # 71- 

7;f^t Lttt, ^ ^■/V^.X-rVK m^/Vm^ n — 7° U f/H 7VK 

y^Ptf/UXf/V, n — t/^/I^^tVK y^f-^x^r/l/, ter t— ~7 

rib Kn =^^7i^&^i-3te^fe£iilij&7 Wi^9-f K*fct4a^fcifc*s**b 

^£ft5 0 K7 bT#^£?l£ L^T^t^fv't Ltd, -OCOC 2 

H 5 , — OCO (t— Bu) , -OCOC 15 H 31> -OCO (m-COONa — 
25 Ph) , -OCOCH 2 CH 2 COONa, -OCOCH (NH 2 ) C H 3 „ - O C 
OCH 2 N (CH 3 ) 8 ft 5. **Wft^*a5 7§ / 36 Sr**r 5 
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r. t \z. «fc t) Mit^t^ST 5: Kliftwi 5 ^/o K7 5/ ^^M^^^i 
5 0 K7y^tLt#l^f^L^7 5 Ki tttt, -NHCO (CH 2 ) 20 

CH 3 , -NHCOCH ( N H 2 ) CH,^^^tf 

^*m$km m^it. Hiving) o^ttT, KSMiwbim, m 

wm&mm, itm.mm, -wmm., mm^, mmmm, mm^mm^, mm 
m, sk^mmm, Jkti> mm, mi&u mm, rn-mw, izm^m, m&mmm, 

om%i-EL\z*:(DmMfcm^itmT&ffl. i&&m. umm, mmm, mtRmm<Dmm 

25 «K lAflPtWSi^ ItO. l~lOOmg/kg/0tfe^ IfiL 
< S 1 ~ 2 0 mg/kg/ b -efeSo 

25 
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fit ^ ft b m J: •? 16 ft * ft 3 t> ©Ttt* v^ 0 

H*#iJ<=P, £A T <£> /Si" 5 „ 
M e : ^ ^VV 
E t : oc^/W 
5 n-Prrn-^n fcVV 
i — P r : -fy^n t°/V 
n — B u : n — ^ ' =f- JV 
i - B u : y y^/V 
t — B u : tert — -f^jV 
10 P h : -7 3i =. /V 
B n : vVV 

D M S O : *J * /Vfc *S K 

Ifeife^ili te£-#> (A-l) Oil 




15 A-l 
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(m i ii) 

D-Ty^y^^/l'^^f/l'SlS (1) (2.30 g, 16.5 mmol) t 
>--fe? l/^,;Uft=-;U? nr y K (2) (3.28 g ,15 mmol) ©^{tl^^^V (10 ml) M 
tK^T N-t< =f- )V ^ ;\; -fa U >- (4.41 ml, 37.5 mmol) SrAPX., IIt?2 4 

^iSfp^^TK*-^- h y imamt-r h y * a ms us 

-Y ^^f-^/^it^^V^l / 1 fc-c^mi-SSP^Sr^fe, ^^^VT- 

glfttSrH'J:^ itS 109-111°CO g lltl#3 (3) (3.44g, 11X^80. 3%) 3r 
10 #7t. 

IR(KBr, v max cm 1 ) 3282, 1735, 1687, 1340, 1307, 1228, 1168, 1139, 1095 
J H NMR (CDC1 3 , 6 ppm): 1.41 (d, J = 7.2 Hz, 3H), 2.65 (s, 3H), 3.56 (s, 3H), 4.05 
(m, 1H), 5.34 (d, J = 8.7 Hz, 1H), 7.92-7.98 (m, 2H), 8.04-8.09 (m, 2H) 
[oc] D + 25.2+1.3 (c = 0.509, DMSO, 24°C) 
15 7nii#W(C 12 H 15 N0 5 S)£: Lt 

f+#fit : C;50.52, H;5.30, N;4.91, S;11.24 

mWii$: : C;50.43, H;5.23, N;4.97, S;11.28 

(m 2 nm) 

{k-g-'tyj (3) (5.84 g, 20.5 mmol) CO & it * ^ U > (50 ml) , * $ J — /V (4.97 
20 ml) (Dm&mi&fc, 7ktfiT)M.{kX/U-7 y /U (4.93 ml, 61.4 mmol) ^iDx., 50°C 

h y ^ a 7 .M£$u 7K-e)ii^^^ l s &7kai&-*- h y ^«M£-cf£*i#. 

25 19, Sfe^: 118-120°C© g mm (4) (4.99 g, IR* 76.2%) £r#7t 0 

IR(KBr, v max cm' 1 ) 3266, 1741, 1704, 1436, 1402, 1346, 1326, 1211, 1184, 1164, 
1143, 1089, 707 
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*H NMR (CDClg, 5 ppm): 1.42 (d, J = 7.0 Hz, 3H), 3.57 (s, 3H), 4.06 (m, 1H), 
4.70 (s, 2H), 5.35 (d, J = 8.2 Hz, 1H), 7.94-8.02 (m, 2H), 8.05-8.12 (m, 2H) 
[oc] D + 22.-1+1.2 (c = 0.507, DMSO, 24°C) 
75*##f(C 12 H 14 ClN0 5 S)<t LT 
5 ft^-ftf : C;45.07, H;4.41, Cl;11.09, N;4.38, S;10.03 

H&tt : C;45.12, H;4.30, 01,11.01, N;4.45, S;10.07 
m 3 IS) 

it&tfo (4) (480 mg, 1.5 mmol) J:2-t7f7 5 K (516 mg ,3 mmol) <Df& 
140°C -C 2 4 VI? mmnisfCo ^JSfK^7k-2mol/L^M^a^\ BfB&^^/V 

m-emik&ftv. mfcmm-r h» ?j»\zxft,m®^ mj±mm^tc 0 mm^^y* 

Tir h ls/^5r ir- ^ T? M H B H ft 1~ 5 r t iZ. J; X> , 157-1 59°C <D @ 

#J4£> (5) (242 mg,JM 37.0%) 3r#fc 0 
15 IR(KBr, v max cm 1 ) 3299, 1737, 1342, 1213, 1166, 1141, 1093, 757 

*H NMR (CDCI3, 6 ppm): 1.42 (d, J = 7.2 Hz, 3H), 3.56 (s, 3H), 4.04 (m, 1H), 
5.27 (d, J = 8.4 Hz, 1H), 7.52-7.61 (m, 2H), 7.87-8.03 (m, 7H), 8.13 (s, 1H), 8.21 
(dd, J =1.8, 8.7 Hz, 1H), 8.62 (d, J = 1.2 Hz, 1H) 
[a] D + 17.5±1.1 (c = 0.514, DMSO, 24°C) 
20 555SS^W(C 23 H 20 N 2 O 5 S)i: Lt 

ft g jit : C;63.29, H;4.62, N;6.42, S;7.35 
MWii& : C;63.11,. H;4.57, N;6.47, S;7.28 
(|4Ii) 

-fb-^fe (5) (200 mg, 0.458 mmol) <D v 5 ^ f-At* /V* ^> K (5.5 ml) W0.\^, 
25 gilt lmol/LTkSt-ffc-t- h V V J*yk$&Wi (1.37 ml) &j)tiZL, 6B£|K]&*£bfc 0 #T 
ttl bfc + h y ^ A±£*M^ b, 7K-2mol/L±^Mt-a^\ gl^crL^vp-ettfij bfc Q 
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mi±mmistc 0 is^rt Fy/^^tyt-iifttsrtta^ m& 211- 

213°C<Dnmm (6) (173 mg,H2Spi 89.4%) £r#fc 0 

IE,(KBr, v max cm 1 ) 3288, 1751, 1608, 1328, 1164, 1124, 1091, 755 

: H NMR (DMSO-d 6 , 5 ppm): 1.19 (d, J = 7.2 Hz, 3H), 3.84 (m, 1H), 7.59-7.69 (m, 

2H), 7.90 (d, J = 8.7 Hz, 2H), 7.98-8.25 (m, 7H), 8.68 (s, 1H), 8.97 (s, 1H), 12.67 

(br s, 1H) 

[oc] D - 1.6 + 0.8 (c = 0.506, DMSO, 24°C) 
7G3R#W(C 22 H 18 N 2 O B S-0.2H 2 O)i Lt 

tHFtt : C;62.02, H;4.35, N;6.57, S;7.53 
: C;61.95, H;4.15, N;6.64, S;7.49 
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R 2 

O n O ? 

r6A nH/^h C ° 2H 



No. 


No. 


R 2 


R6 




1 H-NMR (DMSO-de) 


2 


A-2 


Me 


o 


R 


1.18 (d, J=6.9 H, 3H), 3.82 (m, 1H), 
7.56-7.62 (m, 3H), 7.88 (d, J=8.4 Hz, 
2H), 8.03-8.12 (m, 4H), 8.22 (d, J=8.7 
Hz, 1H), 12.68 (br s, 1H) 


3 


A-3 


Me 




s 


1.18 (d, J=7.2 H, 3H), 3.82 (m, 1H), 
7.55-7.62 (m, 3H), 7.88 (d, J=8.7 Hz, 
2H), 8.02-8.11 (m, 4H), 8.20 (d, J=8.1 
Hz, 1H), 12.70 (br s, 1H) 


4 


A-4 


Bn 


o- 

\ / 


R 


2.74 (dd, J=9.0, 13.8 Hz, 1H), 2.96 
(dd, J=5.7, 13.8 Hz, 1H), 3.93 (m, 
1H), 7.11-7.25 (m, 5H), 7.56-7.62 (m, 
3H), 7.67 (d, J=8.4 Hz, 2H), 7.92 (d, 
J=8.4 Hz, 2H), 8.05-8.12 (m, 2H), 
8.33 (d, J=8.1 Hz, 1H), 8.89 (s, 1H), 
12.77 (br s, 1H) 


5 


A-5 


Bn 


o 


s 


2.75 (dd, J=8.7, 13.5 Hz, 1H), 2.96 
(dd, J=6.0, 13.5 Hz, 1H), 3.93 (dt, 
J=9.0, 7.2 Hz, 1H), 7.12-7.25 (m, 5H), 
7.56-7.62 (m, 3H), 7.67 (d, J=8.4 Hz, 
2H), 7.93 (d, J=8.4 Hz, 2H), 8.05-8.13 
(in, 2H), 8.34 (d, J=9.0 Hz, 1H), 8.89 
(s, 1H), 12.76 (br s, 1H) 


6 


A-6 


i-Pr 




R 


0.83 (d, J=6.6 Hz, 3H), 0.84 (d, J=6.9 
Hz, 3H), 1.96 (m, 1H), 3.56 (dd, 
J=6.3, 8.7 Hz, 1H), 7.56-7.62 (m, 3H), 
7.87 (d, J=8.7 Hz, 1H), 8.01-8.13 (m, 
4H), 8.90 (s, 1H), 12.61 (br s, 1H) 


7 


A-7 


H 






3.64 (d, J=5.1 Hz, 2H), 7.56-7.62 (m, 
3H), 7.89 (d, J=8.4 Hz, 2H), 8.03-8.14 
(m, 5H), 8.91 (s, 1H), 12.68 (br s, 1H) 


8 


A-8 


Me 




R 


1.19 (d, J=7.2 Hz, 3H), 3.84 (m, 1H), 
7.59-7.69 (m, 2H), 7.90 (d, J=8.7 Hz, 
2H), 7.98-8.25 (m, 7H), 8.68 (s, 1H), 
8.97 (s, 1H), 12.67 (br s, 1H) 
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mm 9 




B-l 



m i is) 

4'.=. hP7it^7'n-7^ K (7) %m?&m.Pct LT, J. Heterocyclic Chem., 
29, 1245 (1992) iCfSifc <D ^fet? -ft^fe (8) Sr#fc 0 jgfcj£ 187-189°C 0 
IR(KBr, v max cm 1 ) 3435,1603,1520,1335 

*H NMR (DMSO-d 6 , 5 ppm): 7.58-7.60 (m, 3H), 8.10-8.16 (m, 5H), 8.35 (d, J=8.7 
Hz, 2H) 

m 2 is) 

ik-&m\&) &mmWMt IT, WO 98/40332 [CfE$feCD^&^ft^#) (9) 
£r#7t 0 138-140°C 

IR(KBr, v max cm" 1 ) 3431,2594,1716,1599,1373,1163 

*H NMR (CDC1 3 , 5 ppm): 7.51-7.54 (m, 3H), 7.70 (s, 1H), 7.93 (d, J=9.0Hz, 2H), 
8.10-8.16 (m, 4H) 

(.M 3 Ig) 
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J)s< ]) ~y ^ f/H7 T As%L1S$l%L 277mg (10) ©ifcffc; * ^ \s V 5ml (d N- 

^ ^/t-^/V^ y ^ 0.41ml, fls£-*b (9) 480mg«r#n?U SSffllfc T 3 l$|K!ft# U fc Q 
KJ&Jft&Jkfci&^i&SK »»sf^ttiUltfc. 2mol/L-ifcIft. 
5%-NaHCO,*»«, 7K{--CJli5^^#-Lfc 0 Na 2 S0 4 -rttftft&Hftfll b % #fe 

A/^^rn^/^=2.5/l tC T^ffi-f- 5 £r A * , T i? h Wn-^ -fr -y J; 19 ?? 3* h b b 

iSt& 138-140°C(7) @ |^j4fe (11) & 304mg#/fc o I&SfS 48.9% 0 
IR(KBr, v max cm 1 ) 3450,3278,1739,1603,1333,1167,1140 

2 H NME (CDC1 3 , 5 ppm): 0.89 (d, J=6.6 Hz, 3H), 0.98 (d, J=6.6 Hz, 3H), 2.06 (m, 
10 1H), 3.47 (s, 3H), 3.79 (dd, J=9.9, 4.8 Hz, 1H), 5.17 (d, J=9.9 Hz, 1H), 7.50-7.52 
(m, 3H), 7.60 (s, 1H), 7.83 (d, J=8.7 Hz, 2H), 7.90 (d, J=8.7 Hz, 2H), 8.11-8.15 
(m, 2H) 

[a] D + 6.3±0.9 (c = 0.505, DMSO, 24.5°C) 
7C*##f(C 21 H 22 N 2 0 6 S)£ LT 
15 tf^fit : C;60.85, H;5.35, N;6.76, S;7.74 

H.flte : C-61.15, H;5.13, N;6.72, S;8.08 

(I4I|) 

fc&m (11) 260mg <0*J* fjVTsAs-frdti/ K 7.5ml ^SSfc . Imol/L-NaOH M 
m 1.88ml SrflPiU ^?ai-T — ^ffi^Lfc, Rj&fcfc 2mol/L-ifc»fc:"CiM4fc:Ufc 
20 ft. Wif/Hutiai bfc 0 *«S^iRSSr7tc«fcbfe^, l«ithyyA(c 

220-221°CO g (B-l) £l73mgf#fc 0 iRSj* 68.9% 0 

IR(KBr, v max cm 1 ) 2300-3600 br, 3442, 3271, 1693, 1450, 1342, 1335, 1268, 
1169, 1146 

25 *H NMR (DMSO-d 6 , 5 ppm): 0.81 (d, J=6.9 Hz, 3H), 0.85 (d, J=7.2 Hz, 3H), 1.96 
(m, 1H), 3.57 (dd, J=6.0, 8.7 Hz, 1H), 7.53-7.65 (m, 3H), 7.88 (d, J=8.4 Hz, 2H), 
8.03 (d, J=8.4 Hz, 2H), 8.04 (s, 1H), 8.09-8.19 (m, 3H), 12.62 (br s, 1H) 
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[a] D + 12.2±1.0 (c = 0.509, DMSO, 24°C) 
7n*#W(C 20 H a0 N 2 O B S)t Lt 

ff WHS. ■ C;59.99, H;5.03, N;7.00, S;8.01 
: C;59.84, H;4.99, N;6.99, S;7.97 
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* 2 



R 2 



No. 


No. 


B 2 


B 6 




1 H-NMB (DMSO-de) 


10 


B-2 


i-Br 


o 


s 


0.81 (d, J=6.6 Hz, 3H), 0.85 (d, J=6.9 
Hz, 3H), 1.96 (m, 1H), 3.57 (dd, 
J=6.0, 9.0 Hz, 1H), 7.54-7.64 (m, 3H), 
7.88 (d, J=8.4 Hz, 2H), 8.03 (d, J=8.4 
Hz, 2H), 8.04 (s, 1H), 8.08-8.19 (m, 
3H), 12.61 (br s, 1H) 


11 


B-3 


Bn 


o- 


B 


2.74 (dd, J=9.0, 13.8 Hz, 1H), 2.97 
(dd, J=5.4, 13.8 Hz, 1H), 3.94 (dt, 
J=5.7, 9.0 Hz, 1H), 7.10-7.26 (m, 5H), 
7.55-7.64 (m, 3H), 7.68 (d, J=8.4 Hz, 
2H), 7.90 (d, J=8.4 Hz, 2H), 8.02 (s, 
1H), 8.09-8.18 (m, 2H), 8.40 (d, J=9.0 
Hz, 1H), 12.77 (br s, 1H) 


12 


B-4 


Bn 




s 


2.75 (dd, J=9.3, 13.8 Hz, 1H), 2.97 
(dd, J=5.4, 13.8 Hz, 1H), 3.94 (dt, 
J— 5.4, 9.1) Hz, Iti), 7. 11-7. 26 (m, 5M), 
7.55-7.64 (m, 3H), 7.68 (d, J=8.1 Hz, 
2H), 7.90 (d, J=8.1 Hz, 2H), 8.03 (s, 
1H), 8.10-8.18 (m, 2H), 8.40 (d, J=9.0 
Hz, 1H), 12.78 (br s, 1H) 


13 


B-5 


Me 


o- 


B 


1.19 (d, J=6.9 Hz, 3H), 3.84 (m, 1H), 
7.55-7.64 (m, 3H), 7.90 (d, J=8.4 Hz, 
2H), 8.04 (s, 1H), 8.04 (d, J=8.4 Hz, 
2H), 8.10-8.18 (m, 2H), 8.26 (d, J=8.4 
Hz, 1H), 12.66 (br s, 1H) 


14 


B-6 


Me 




s 


1.19 (d, J=6.9 Hz, 3H), 3.83 (m, 1H), 
7.54-7.64 (m, 3H), 7.89 (d, J=8.4 Hz, 
2H), 8.04 (s, 1H), 8.04 (d, J=8.4 Hz, 
2H), 8.09-8.18 (m, 2H), 8.26 (d, J=8.4 
Hz, 1H), 12.65 (br s, 1H) 
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mmm 1 5 




C-l 



(HIS) 

D-^ V is* -r/Vig^ig (14) (2.20 g, 13.1 mmol) t 4- */ T J «< >" if 

5 y^^*=/^n!) K(15) (2.40 g ,11.9 mmol) ©f f 7 t Kn 7 7 V (40 ml) 
SK^f&t, 7k^TN-^f/l/*;V*l) y (3.90 ml, 35.5 mnol) SrAPx., SfiTf 1.5 

*fit h y * AtT^lt, «JEjfta&UT^fe*^ife (3.89 g) &#7to si — 
10 r^/^^tyt^IfttSr ifcJ: Hk/^ 54-57<C©Blft^ (16) (3.12 g, 
iRJfi 88.0%) £#fc„ 

IR(KBr, v max cm" 1 ) 3292, 2974, 2231, 1732, 1709, 1348, 1173 
X H NMR (CDC1 3 , 5 ppm): 0.87 (d, J = 6.8 Hz, 3H), 0.97 (d, J = 6.8 Hz, 3H), 2.09 
(m, 1H), 3.51 (s, 3H), 3.80 (dd, J = 4.9, 10.2 Hz, 1H), 5.25 (d, J = 10.2 Hz, 1H), 
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7.80 (d, J = 8.4 Hz, 2H), 7.96 (d, J = 8.8 Hz, 2H) 
[a] D + 4.7±0.9 (c = 0.506, DMSO, 23°C) 
t£*57 v W(C 13 H 16 N 2 0 4 S)£ IT 

tYWiM : C;52.69, H;5.44, N;9.45, S;10.82 
5 mmi& : C;52.80, H;5.34, N;9.52, S;10.55 

m 2 18) 

ik-g-WJ (16) (5.93 g, 20 mmol) t7t h75 K ( 1.80 g, 24 mmol) £r£& 

5 K*§* (30 ml) 100 °C T 2.5 B#F^!S# b 

fc Rj£ifc«r*K:a^ WR^^vi'-ettltfJ bfc MJl^t&fn^glTk*-?- b y ? 

g^Sfea:^/>=l / 2 (CT^m-f-^^^Sr**, T ir h ^ ^ (c T^ iSMfc-f- 3 

£.£tcj:?>, Hfej& 166-167°C© i mm (17) (3.73 g,l|X* 56.4%) £#fc Q 
IR(KBr, v max cm 1 ) 3446, 3336, 3322, 2964, 1725, 1621, 1411, 1348, 1328, 1297, 

15 1213, 1174, 848, 638 

l H NMR (DMSO-d 6 , 8 ppm): 0.80 (d, J = 6.9 Hz, 3H), 0.93 (d, J = 7.8 Hz, 3H), 
1.92 (m, 1H), 3.35 (s, 3H), 3.59 (dd, J = 7.2, 8.1 Hz, 1H), 5.25 (d, J = 10.2 Hz, 
1H), 7.76 (d, J = 8.1 Hz, 2H), 7.97 (d, J = 8.1 Hz, 2H), 8.39 (d, J = 8.1 Hz, 1H), 
9.70 (br s, 1H), 10.10 (br s, 1H) 

20 [ot] 365 - 5.0±0.9 (c =0.505, DMSO, 24°C) 

HR-FABMS m /z C 13 H 19 N 2 0 4 S 2 [M + H] + t b T 
ff^fit : 331.0786 
MWi{& : 331.0779 

m 3 x@) 

25 it&m (17) (330 mg, 1 mmol) t 2-7° a T ir f;Vt ~7 $ V > (10) (249 
mg, 1 mmol) ©^^f/P*/^7^ K (4 ml) s 80^ T 2 B#H0^# b fc D 
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{b-fS - £ <9 s 178-179TC© B W» (18) ( 445 mgM * 92.6%) £#fc c 

5 IR(KBr, v max cm" 1 ) 3438, 3259, 2964, 1725, 1438, 1344, 1268, 1170, 754 

m NMR (CDC1 3 , 5 ppm): 0.90 (d, J = 7.2 Hz, 3H), 0.99 (d, J = 6.9 Hz, 3H), 2.08 
(m, 1H), 3.49 (s, 3H), 3.82 (dd, J = 5.1, 10.2 Hz, 1H), 5.18 (d, J = 10.2 Hz, 1H), 
7.47-7.57 (m, 2H), 7.71 (s, 1H), 7.85-7.99 (m, 5H), 8.06 (dd, J = 0.9, 8.7 Hz, 1H), 
8.22 (d, J = 8.1 Hz, 2H), 8.54 (s, 1H) 
10 [a] D + 6.6 + 0.9 (c = 0.503, DMSO, 24°C) 
7C*#W(C aB H 24 N 2 0 4 S 2 )£ IT 

tl-flLiB : C;62.48, H;5.03, N;5.83, S;13.34 
. HfHit : C;62.45, H;4.98, N;5.91, S;13.29 
(14 16) 

15 ik&yo (18) (400 mg, 0.832 mmol) <D is * ?-/l>* /V* ^ %/ K (10 ml) ?#?f£ 

(c N mm.-? imoi/L fcmit-r b v t?j»&&m (2.50 mi) ^Di, 2 4b#f b iwl 

20 218-220°C<£> @ (C-l) (373 mg,UX* 96.1%) £r#7t 0 

IR(KBr, v max cm" 1 ) 3299, 2967, 1743, 1708, 1465, 1346, 1328, 1166, 1143, 1130, 
1091, 1051, 836, 754, 609 

*H NMR (DMSO-d 6 , 5 ppm): 0.83 (d, J = 6.6 Hz, 3H), 0.86 (d, J = 6.6 Hz, 3H), 
1.98 (m, 1H), 3.59 (dd, J = 6.3, 8.1 Hz, 1H), 7.51-7.62 (m, 2H), 7.91-7.99 (m, 3H), 
25 8.01-8.08 (m, 2H), 8.21 (dd, J = 1.5, 8.7 Hz, 1H), 8.26 (d, J = 8.7 Hz, 2H), 8.45 (s, 
1H), 8.66 (s, 1H), 12.64 (br s, 1H) 
[a] D - 9.5±1.0 (c = 0.503, DMSO, 24°C) 
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5nlg^W(C 24 H 22 N 2 O 4 S 2 -0.3H 2 O)i Lt 

ff-jffjt : C;61.07, H;4.83, N;5.94, S;13.59 
UStH : C;61.05, H;4.77, N;6.17, S;13.65 

5 3}d^UfCo 
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J — C )>— S-N * C0 2 H 
N \_J » H 



No. 


No. 


R 2 


R6 




iH-NMR (DMSO-de) 


16 


C-2 


Me 


\=/ 


R 


1.20 (d, J=7.2 Hz, 3H), 3.85 (m, 1H), 
7.41 (m, 1H), 7.46-7.55 (m, 2H), 7.93 
(d, J=8.7 Hz, 2H), 8.08 (d, J=8.1 Hz, 

oTT\ o act / i T r> rr tt ott\ o o -i / 

2H), 8.22 (d, J=8.7 Hz, 2H), 8.31 (s, 
1H), 8.32 (d, J=8.7 Hz, 1H), 12.69 (br 
s, 1H) 


17 


C-3 


i-Pr 


o 


R 


0.82 (d, J=6.9 Hz, 3H), 0.85 (d, J=6.9 
Hz, 3H), 1.97 (m, 1H), 3.58 (dd, 
J=6.0, 8.7 Hz, 1H), 7.40 (m, 1H), 
7.46-7.55 (m, 2H), 7.92 (d, J=8.4 Hz, 

oTT\ r> r\ o / i T r> -i TT r»TT\ <-> -» r* r> c\ i— 

2H), 8.08 (d, J=8.1 Hz, 2H), 8.16-8.25 
(m, 3H), 8.30 (s, 1H), 12.63 (br s, 1H) 


18 


C-4 


i-Pr 




R 


0.82 (d, J=6.9 Hz, 3H), 0.85 (d, J=6.9 
Hz, 3H), 1.97 (m, 1H), 3.58 (dd, 
J=6.0, 8.7 Hz, 1H), 7.29-7.38 (m, 2H), 
7.92 (d, J=8.1 Hz, 2H), 8.09-8.17 (m, 

oTT\ a i t~r a a a / ott\ o ns\ / t tt\ 

2H), 8.17-8.24 (m, 3H), 8.29 (s, 1H), 
12.61 (br s, 1H) 


19 


. C-5 


i-Pr 




R 


0.83 (d, J=6.6 Hz, 3H), 0.86 (d, J=6.6 
Hz, 3H), 1.98 (m, 1H), 3.59 (dd, 
J=6.3, 8.1 Hz, 1H), 7.51-7.62 (m, 2H), 
7.91-7.99 (m, 3H), 8.01-8.08 (m, 2H), 

Q O "1 T — 1 fr Q rr TT OTJ\ Q /J 

J=8.7 Hz, 2H), 8.45 (s, 1H), 8.66 (s, 
1H), 12.64 (br s, 1H) 


20 


C-6 


Me 




R 


1.20 (d, J=6.9 Hz, 3H), 3.85 (m, 1H), 
7.34 (t, J=8.7 Hz, 2H), 7.93 (d, J=8.4 
Hz, 2H), 8.13 (dd, J=6.0, 7.8 Hz, 2H), 
8.22 (d, J=8.4 Hz, 2H), 8.29 (s, 1H), 
8.33 (d, J=9.0 Hz, 1H), 12.68 (br s, 
1H) 


21 


C-7 


i-Pr 


oo 


R 


0.81 (d, J=6.6 Hz, 3H), 0.85 (d, J=7.2 
Hz, 3H>, 1.91-2.03 (m, 5H), 3.23-3.36 
(m, 4H), 3.56 (m, 1H), 6.62 (d, J=7.8 
Hz, 2H), 7.87 (d, J=7.8 Hz, 2H), 7.90 
(d, J=8.1 Hz, 2H), 7.92 (s, 1H), 8.13- 
8.23 (m, 3H), 12.54 (br s, 1H) 
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D-l 

(M l IS) 

2-t7h = hU^ (19) (4.60 g, 3ammol) t f- i? h T 5 K (4.51 g, 60 

5 mmol) SrflSjfaJ&ifc^;* f^*/^7 5 KStt (36 ml) CH^, lOOt 3 fl# 

tJ;?), 139-140°CO g (20) (3.82 g,iR$S 68.0%) Sr#fc„ 

10 IR(KBr, v max cm" 1 ) 3370, 3280, 3178, 1619, 1388, 1282, 908, 813 

X H NMR (DMSO-d 6 , 5 ppm): 7.55-7.65 (m, 2H), 7.91-8.06 (m, 4H), 8.44 (d, J = 

1.2 Hz, 1H), 9.67 (s, 1H), 9.99 (s, 1H) 

7n*#*f(C„H 9 NS)fc 

If If It : C;70.55, H;4.84, N;7.48, S;17.12 
15 ^.^{jS : C;70.28, H;4.88, N;7.48, S;16.89 

(.m 2 IS) 

fc&tfo (4) (320 mg, lmmol) tit^^l (20) ( 187 mg, lmmol) CO *J ^ f- ;V 
*/VA7 5 K (5ml) ^^Sr, 80°CT? 2 4 B#P^^# Lfc 0 3r7k - 2mol/L £ 
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5 ^ 163-165°CO I iHj4& (21) (386 mg,l|X* 85.3%) £#/c c 

IR(KBr, v max cm 1 ) 3442, 3280, 1735, 1434, 1336, 1218, 1160, 1132, 1093, 754 
X H NMR (CDC1 3 , 8 ppm): 1.42 (d, J = 7.5 Hz, 3H), 3.56 (s, 3H), 4.05 (m, 1H), 
5.29 (d, J = 8.7 Hz, 1H), 7.52-7.59 (m, 2H), 7.67 (s, 1H), 7.85-8.00 (m, 5H), 
8.14-8.21 (m, 3H), 8.51 (s, 1H) 
10 [a] D + 16.5 + 1.1 (c = 0.510, DMSO, 26°C) 
7nm^!Ff(C 23 H 20 N 2 O 4 S 2 )£ IT 

thrift : C;61.04, H;4.45, N;6.19, S;14.17 
*.^{it : C;60.98, H;4.38, N;6.22, S;14.02 
(M 3 IS) 

15 (21) (340 mg, 0.751 mmol) <D *J ^ J- /V 7, ^ is R (9.0 ml) 

MUX lmol/L h V V J*7kWwL (2.25 ml) 3mmwiw^± 0 

ffi m i^ti-t- h v $ j±m.&mm u 7k-2xnoi/hm.m^m^\ mm=^^^xmm b/c D 
mmm^mumt-r v v v ^Tk^rnxm-^v, M7k^m-r h y !)aict™, 
mmmm^tio mm&T-t h ^^^x^^^ir^ ^ x % »^ 197- 

20 199°CO @ (D-l) (309 mg,HX^ 93.8%) Sr#fe 0 

IR(KBr, v max cm" 1 ) 3239, 1724, 1700, 1315, 1301, 1147, 1126, 1091, 740 
*H NMR (DMSO-d 6 , 6 ppm): 1.19 (d, J = 7.2 Hz, 3H), 3.84 (m, 1H), 7.59-7.65 (m, 
2H), 7.91 (d, J = 8.4 Hz, 2H), 8.01 (m, 1H), 8.07-8.16 (m, 2H), 8.18-8.32 (m, 4H), 
8.45 (s, 1H), 8.65 (s, 1H), 12.67 (br s, 1H) 
25 [a] D + 2.2 + 0.8 (c = 0.509, DMSO, 26°C) 
75gf:£W(C 22 H 18 N 2 O 4 S 2 -0.3H 2 O)i: LT 

H"3Hi£ : C;59.52, H;4.22, N;6.31, S;14.45 
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MWiiA : C;59.49, H;4.19, N;6.40, S,14.61 

~^ 8 fcyjk Lfc 0 
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R 2 

R6 -VHCHl^ C02H 



No. 


lun-Kl 
No. 


R 2 


R6 


* 


1 H-NMR (DMSO-de) 


23 


D-2 


Me 


o 


R 


1.18 (d, J=7.2 Hz, 3H), 3.82 (m, 1H), 
7.50-7.60 (m, 3H), 7.89 (d, J=8.4 Hz, 
2H), 8.01-8.09 (m, 2H), 8.16-8.28 (m, 

nTT\ Ci A r\ / 1 TT\ -1 C\ r\ c\ /I ~~i TT\ 

3H), 8.40 (s, 1H), 12.63 (br s, 1H) 


24 


D-3 


Me 




R 


1.18 (d, J=7.2 Hz, 3H), 3.82 (m, 1H), 
7.35-7.44 (m, 2H), 7.88 (d, J=8.7 Hz, 
2H), 8.07-8.15 (m, 2H), 8.17-8.27 (m, 
3H), 8.39 (s, 1H), 12.64 (br s, 1H) 


25 


D-4 


Me 




R 


1.18 (d, J=7.2 Hz, 3H), 2.39 (s, 3H), 
3.82 (m, 1H), 7.36 (d, J=8.4 Hz, 2H), 
7.88 (d, J=8.4 Hz, 2H), 7.95 (d, J=8.4 
Hz, 2H), 8.18-8.26 (m, 3H), 8.35 (s, 
1H), 12.64 (br s, 1H) 


26 


D-5 


Me 




S 


1.18 (d, J=7.2 Hz, 3H), 2.39 (s, 3H), 
3.82 (m, 1H), 7.37 (d, J=7.8 Hz, 2H), 
7.88 (d, J=7.8 Hz, 2H), 7.95 (d, J=7.8 
Hz, 2H), 8.17-8.28 (m, 3H), 8.36 (s, 
1H), 12.63 (br s, 1H) 


27 


D-6 


Me 


Meo— < C3 > — 


R 


1.18 (d, J=6.9 Hz, 3H), 3.82 (m, 1H), 
3.85 (s, 3H), 7.10 (d, J=8.7 Hz, 2H), 
7.87 (d, J=8.7 Hz, 2H), 7.99 (d, J=8.7 
Hz, 2H), 8.17-8.27 (m, 3H), 8.31 (s, 
1H), 12.65 (br s, 1H) 


28 


D-7 


Me 


/} — \ 


R 


1.18 (d, J=7.2 Hz, 3H), 1.23 (t, J=7.5 
Hz, 3H), 2.69 (q, J=7.5 Hz, 2H), 3.82 
(m, in.), /.rfy (a, J— o.j. xlz, Zti), i.oo 
(d, J=8.1 Hz, 2H), 7.97 (d, J=8.1 Hz, 
2H), 8.18-8.27 (m, 3H), 8.36 (s, 1H), 
12.67 (br s, 1H) 


29 


D-8 


Me 


Me 


R 


1.18 (d, J=6.9 Hz, 3H), 2.42 (s, 3H), 
3.82 (m, 1H), 7.35 (d, J=7.2 Hz, 1H), 
7.44 (t, J=7.5 Hz, 1H), 7.82-7.92 (m, 
4H), 8.18-8.28 (m, 4H), 8.39 (s, 1H), 
12.70 (br s, 1H) 


30 


D-9 


Me 




R 


1.18 (d, J=7.2 Hz, 3H), 1.25 (d, J=6.9 
Hz, 6H), 2.98 (m, 1H), 3.82 (m, 1H), 
7.43 (d, J=8.4 Hz, 2H), 7.89 (d, J=8.4 
Hz, 2H), 7.97 (d, J=8.4 Hz, 2H), 8.17- 
8.27 (m, 3H), 8.37 (s, 1H), 12.66 (br s, 
1H) 
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5 



mum 

No. 


No. 


R 2 


R<5 




X H-NMR (DMSO-de) 


31 


D-10 


Me 




R 


1.18 (d, J=7.2 Hz, 3H), 3.82 (m, 1H), 
7.73-7.79 (m, 2H), 7.88 (d, J=8.7 Hz, 
2H), 7.97-8.04 (in, 2H), 8.17-8.27 (m, 
3H), 8.43 (s, 1H), 12.64 (br s, 1H) 


32 


D-ll 


Me 


MeS— <^~^> — 


R 


1.18 (d, J=7.2 Hz, 3H), 2.55 (s, 3H), 
3.82 (m, 1H), 7.41 (d, J=8.7 Hz, 2H), 
7.88 (d, J=8.7 Hz, 2H), 7.98 (d, J=8.7 
Hz, 2H), 8.17-8.27 (m, 3H), 8.36 (s, 
1H), 12.68 (br s, 1H) 


33 


D-12 


Me 




R 


1.18 (d, J=6.9 Hz, 3H), 3.82 (m, 1H), 
7.59-7.66 (m, 2H), 7.89 (d, J=8.4 Hz, 
2H), 8.05-8.11 (m, 2H), 8.17-8.27 (m, 
3H), 8.43 (s, 1H), 12.65 (br s, 1H) 


34 


D-13 


Me 


Me 2 N— / ^ 


R 


1.18 (d, J=7.2 Hz, 3H), 3.01 (s, 6H), 
3.82 (m, 1H), 6.81 (d, J=8.4 Hz, 2H), 
7.85 (d, J=8.7 Hz, 2H), 7.86 (d, J=8.7 
Hz, 2H), 8.15-8.24 (m, 4H), 12.64 (br 
s, 1H) 


35 


D-14 


Me 


N— ^ 

O- 


R 


1.18 (d, J=7.2 Hz, 3H), 3.83 (m, 1H), 
7.59 (ddd, J=0.9, 4.8 ,8.1 Hz, 1H), 
7.86-7.92 (m, 2H), 8.20 (d, J=8.1 Hz, 
1H), 8.23-8.29 (m, 2H), 8.42 (ddd, 
J=1.5, 1.8, 8.1 Hz, 1H), 8.49 (s, 1H), 
8.72 (dd, J=1.5, 4.8 Hz, 1H), 9.25 (d, 
J=1.8 Hz, 1H), 12.65 (br s, 1H) 


36 


D-15 


Me 


MeO 
MeO — ^ \ 


R 


1.19 (d, J=7.2 Hz, 3H), 3.84 (m, 1H), 
3.85 (s, 3H), 3.90 (s, 3H), 7.91 (d, 
J=8.4 Hz, 2H), 7.59-7.65 (m, 2H), 
8.01 (m, 1H), 8.07-8.16 (m, 2H), 8.18- 
8.32 (m, 4H), 8.45 (s, 1H), 8.65 (s, 
1H), 12.67 (br s, 1H) 


37 


D-16 


Me 




R 


1.20 (d, J=6.9 Hz, 3H), 3.84 (m, 1H), 
5.14 (s, 2H), 7.70(m, 1H), 7.86 (m, 
1H), 7.92 (d, J=8.7 Hz, 2H), 8.06-8.13 
(m, 2H), 8.22 (d, J=7.8 Hz, 1H), 8.30 
(d, J=8.7 Hz, 2H), 8.46 (d, J=8.7 Hz, 
1H), 8.57 (s, 1H), 8.61 (d, J=8.7 Hz, 
1H), 12.64 (s, 1H) 


38 


D-17 


Me 




R 


1.19 (d, J=7.2 Hz, 3H), 3.84 (m, 1H), 
7.72 (t, J=7.8 Hz, 1H), 7.83-7.95 (m, 
3H), 8.12 (d, J=8.4 Hz, 1H), 8.18-8.26 
(m, 2H), 8.31 (d, J=8.4 Hz, 2H), 8.53 
(s, 1H), 9.04 (d, J=1.8 Hz, 1H), 9.59 
(d, J=2.4 Hz, 1H), 12.66 (br s, 1H) 



44 
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3^6 



No. 


No. 


R 2 


R 6 


* 


iH-NMR (DMSO-de) 


39 


D-18 


Me 




R 


1.19 (d, J=7.5 Hz, 3H), 3.84 (m, 1H), 
3.92 (s, 3H), 7.26 (dd, J=2.4, 9.0 Hz, 
1H), 7.42 (d, J=2.4 Hz, 1H), 7.90 (d, 
J=8.4 Hz, 2H), 7.97 (d, J=8.7 Hz, 1H), 
8.04 (d, J=9.0 Hz, 1H), 8.14 (dd, 
JM2.1, 8.7 Hz, 1H), 8.20 (d, J=8.7 Hz, 
1H), 8.28 (d, J=8.4 Hz, 2H), 8.55 (s, 
1H), 12.65 (br s, 1H) 


40 


D-19 


Me 




R 


1.18 (d, J=7.2 Hz, 3H), 3.82 (m, 1H), 
3.85 (s, 3H), 3.90 (s, 3H), 7.11 (d, 
J=8.7 Hz, 1H), 7.56-7.61 (m, 2H), 
7.87 (d, J=8.7 Hz, 2H), 8.16-8.26 (m, 
3H), 8.30 (s, 1H), 12.63 (br s, 1H) 


41 


D-20 


Me 




R 


1.19 (d, J=7.2 Hz, 3H), 3.84 (m, 1H), 
3.92 (s, 3H), 7.33-7.50 (m, 2H), 7.69- 
7.81 (m, 3H), 7.91 (d, J=8.1 Hz, 2H), 
8.18-8.27 (m, 3H), 8.51 (s, 1H), 12.65 
(br s, 1H) 


42 


D-21 


Me 




R 


1.19 (d, J=7.2 Hz, 3H), 3.83 (m, 1H), 
7.42-7.51 (m, 2H), 7.88-7.93 (m, 2H), 
7.96 (m, 1H), 8.05 (m, 1H), 8.15-8.24 
(m, 4H), 8.44 (s, 1H), 12.65 (br s, 1H) 


43 


D-22 


Me 




R 


1.18 (d, J=7.2 Hz, 3H), 3.82 (m, 1H), 
5.14 (s, 2H), 7.07 (d, J=8.1 Hz, 1H), 
7.57 (dd, J=2.1, 8.1 Hz, 1H), 7.60 (d, 
J=2.1 Hz, 1H), 7.84-7.89 (m, 2H), 
8.15-8.24 (m, 3H), 8.30 (s, 1H), 12.65 
(br s, 1H) 


44 


D-23 


i-Pr 




R 


0.81 (d, J=6.6 Hz, 3H), 0.84 (d, J=6.9 
Hz, 3H), 1.95 (m, 1H), 3.56 (dd, 
J=6.0, 9.0 Hz, 1H), 7.51-7.60 (m, 3H), 
7.87 (d, J=8.7 Hz, 2H), 8.03-8.12 (m, 
3H), 8.23 (d, J=8.7 Hz, 2H), 8.40 (s, 
1H), 12.59 (br s, 1H) 


45 


D-24 


i-Pr 




R 


0.81 (d, J=6.9 Hz, 3H), 0.85 (d, J=6.9 
Hz, 3H), 1.96 (m, 1H), 3.56 (dd, 
J=6.0, 9.3 Hz, 1H), 7.35-7.44 (m, 2H), 
7.87 (d, J=9.0 Hz, 2H), 8.05-8.16 (m, 
3H), 8.22 (d, J=9.0 Hz, 2H), 8.39 (s, 
1H), 12.59 (br s, 1H) 


46 


D-25 


i-Pr 


Me— 


R 


0.81 (d, J=6.9 Hz, 3H), 0.84 (d, J=6.9 
Hz, 3H), 1.95 (m, 1H), 2.39 (s, 3H), 
3.55 (m, 1H), 7.36 (d, J=8.4 Hz, 2H), 
7.86 (d, J=8.4 Hz, 2H), 7.95 (d, J=8.4 
Hz, 2H), 8.08 (d, J=8.4 Hz, 1H), 8.22 
(d, J=8.4 Hz, 2H), 8.35 (s, 1H), 12.61 
(br s, 1H) 
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7 



No. 


Itintl 
No. 


R 2 


R s 


* 


1 H-NMR (DMSO-de) 


47 


D-26 


i-Pr 




R 


0.82 (d, J=6.9 Hz, 3H), 0.85 (d, J=6.9 
Hz, 3H), 1.96 (m, 1H), 3.57 (dd, 
J=6.3, 8.4 Hz, 1H), 7.59-7.65 (m, 2H), 
7.89 (d, J=9.0 Hz, 2H), 8.01 (m, 1H), 
8.06-8.15 (m, 3H), 8.20 (dd, J=1.8, 8.4 
Hz, 1H), 8.28 (d, J=9.0 Hz, 2H), 8.44 
(s, 1H), 8.64 (s, 1H), 12.58 (br s, 1H) 


48 


D-27 


i-Pr 




S 


0.82 (d, J=6.6 Hz, 3H), 0.85 (d, J=6.9 
Hz, 3H), 1.96 (m, 1H), 3.57 (dd, 
J=5.7, 8.4 Hz, 1H), 7.59-7.65 (m, 2H), 
7.89 (d, J=8.4 Hz, 2H), 8.01 (m, 1H), 
8.06-8.16 (m, 3H), 8.20 (dd, J=1.5, 8.7 
Hz, 1H), 8.28 (d, J=8.4 Hz, 2H), 8.45 
(s, 1H), 8.64 (s, 1H), 12.61 (br s, 1H) 


49 


D-28 


Bn 




R 


2.39 (s, 3H), 2.75 (dd, J=8.7, 13.2 Hz, 
1H), 2.91 (dd, J=5.4,l 3.2 Hz, 1H), 
3.93 (dt, J=8.7, 5.7 Hz, 1H), 7.11-7.25 
(m, 5H), 7.37 (d, J=7.8 Hz, 2H), 7.68 
(d, J=8.7 Hz, 2H), 7.95 (d, J=7.8 Hz, 
2H), 8.11 (d, J=8.7 Hz, 1H), 8.34 (s, 
1H), 8.34 (d, J=8.7 Hz, 1H), 12.74 (br 
s, 1H) 


50 


D-29 


Bn 




R 


2.76 (dd, J=9.0, 13.8 Hz, 1H), 2.97 
(dd, J=5.7, 13.8 Hz, 1H), 3.95 (dt, 
J=9.0, 5.7 Hz, 1H), 7.13-7.25 (m, 5H), 
7.59-7.65 (m, 2H), 7.71 (d, J=8.7 Hz, 
2H), 8.01 (m, 1H), 8.07-8.23 (m, 5H), 
8.37 (d, J=9.0Hz, 1H), 8.43 (s, 1H), 
8.64 (s, 1H), 12.75 (br s, 1H) 


51 


D-30 


Bn 




S 


2.76 (dd, J=9.0, 13.5 Hz, 1H), 2.97 
(dd, J=5.7, 13.5 Hz, 1H), 3.95 (m, 
1H), 7.12-7.26 (m, 5H), 7.58-7.66 (m, 
2H), 7.71 (d, J=8.4 Hz, 2H), 8.01 (m, 
1H), 8.07-8.23 (m, 5H), 8.33 (d, J=8.7 
Hz, 1H), 8.42 (s, 1H), 8.64 (s, 1H), 
12.74 (br s, 1H) 


52 


D-31 


XT 

H 


Me — (f y — 




2.39 (s, 3H), 3.64 (d, J=3.6 Hz, 2H), 
7.36 (d, J=8.1 Hz, 2H), 7.89 (d, J=8.4 

TT oTT\ n nc / 1 T Ol TT f)TT\ o f f\ 

Hz, 2J4), 7.95 (d, J=8.1 Hz, 2H), 8.10 
(br s, 1H), 8.23 (d, J=8.4Hz, 2H), 8.36 
(s, 1H), 12.67 (br s, 1H) 


53 


D-32 


H 






3.66 (d, J=5.4 Hz, 2H), 7.58-7.66 (m, 
2H), 7.92 (d, J=8.7 Hz, 2H), 8.01 (m, 
1H), 8.07-8.17 (m, 3H), 8.21 (dd, 
J=1.8, 8.7 Hz, 1H), 8.30 (d, J=8.7 Hz, 
2H), 8.46 (s, 1H), 8.64 (s, 1H), 12.71 
(br s, 1H) 



WO 01/83461 



PCT/JP01/03437 



8 



No. 


No. 


R 2 


R6 


* 


iH-NMR (DMSO-de) 


54 


D-33 


CH 3 S- 
CH 2 - 
CH 2 - 




R 


1.66-1.95 (m, 2H), 1.95 (s, 3H), 2.28- 
2.50 (m, 2H), 3.93 (m, 1H), 7.59-7.66 
(m, 2H), 7.90 (d, J=8.1 Hz, 2H), 8.01 
(m, 1H), 8.07-8.17 (m, 4H), 8.21 (d, 
J=8.7 Hz, 2H), 8.25-8.34 (m, 3H), 
8.47 (d, J=0.9 Hz, 1H), 8.65 (s, 1H), 
12.79 (br s, 1H) 


55 


D-34 


HOCH2 




R 


3.52 (dd, J=5.7, 10.5 Hz, 1H), 3.57 
(dd, J=5.1, 10.5 Hz, 1H), 3.82 (m, 
1H), 7.58-7.66 (m, 2H), 7.92 (d, J=8.7 
Hz, 2H), 8.01 (m, 1H), 8.06-8.17 (m, 
3H), 8.21 (dd, J=1.8, 8.7 Hz, 1H), 8.28 
(d, J=8.7 Hz, 2H), 8.46 (s, 1H), 8.65 
(s, 1H) 


56 


D-35 


i-Bu 




R 


0.73 (d, J=6.6 Hz, 3H), 0.83 (d, J=6.3 
Hz, 3H), 1.30-1.52 (m, 2H), 1.62 (m, 
1H), 3.71 (m, 1H), 7.58-7.66 (m, 2H), 
7.89 (d, J=8.4 Hz, 2H), 8.01 (m, 1H), 
8.06-8.24 (m, 4H), 8.30 (d, J=8.4 Hz, 
2H), 8.46 (s, 1H), 8.65 (s, 1H), 12.63 
(br s, 1H) 


57 


D-36 


HOOC- 
CH2- 




R 


2.46 (dd, J=6.9, 16.5 Hz, 1H), 2.64 
(dd, J=6.6, 16.5 Hz, 1H), 4.13 (m, 
1H), 7.58-7.66 (m, 2H), 7.91 (d, J=8.7 
Hz, 2H), 8.01 (m, 1H), 8.07-8.16 (m, 
2H), 8.21 (dd, J=1.8, 8.7 Hz, 1H), 
8.25-8.35 (m, 3H), 8.46 (s, 1H), 8.65 
(s, 1H), 12.62 (br s, 2H) 


58 


D-37 


HOOC- 
CH 2 - 
CH2- 




R 


1.68 (m, 1H), 1.89 (m, 1H), 2.25 (t, 
J=6.9Hz, 2H), 3.84 (dd, J=5.1, 8.1 Hz, 
1H), 7.59-7.66 (m, 2H), 7.88 (d, J=8.7 
Hz, 2H), 8.01 (m, 1H), 8.07-8.18 (m, 
2H), 8.21 (dd, J=1.5, 8.4 Hz, 1H), 
8.25-8.34 (m, 3H), 8.46 (s, 1H), 8.65 
(s, 1H), 12.46 (br s, 2H) 


59 


D-38 


CeH 5 - 




R 


4.97 (d, J=9.3 Hz, 1H), 7.20-7.36 (m, 
5H), 7.58-7.66 (m, 2H), 7.85 (d, J=8.4 
Hz, 2H), 8.01 (m, 1H), 8.07-8.17 (m, 
2H), 8.18.-8.24 (m, 3H), 8.43 (s, 1H), 
8.65 (s, 1H), 8.83 (d, J=9.3 Hz, 1H), 
13.00 (br s, 1H) 
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ttwtm i mmp (Dm$ t mm 

MMP-l ii (W) t^Vi^IlALfco 

MMP-2 f± Calbiochem-Novabiochem International,Inc. J: 9 SUA L>fc 0 
MMP-8 f^Tfa IK 6D Human Bone Marrow cDNA Srfl^T. PCR J: o T 
5 Catalytic domain ("Phe- 262 Gly)§rii^ bfc 0 r tl <£r His * £\ xyrn^rt- 
if^®r£M££r2»A Lfc;*:JJ§«3§51-<^ ^ — P Trc99A \£? u —~l/Jf IPTG 
(Isopropyl-/? -D-thiogalactopyranoside) \ZL ± o Tli^S £r fj ft N ^F^ttW 
U7t(Thau F. Ho, M. Walid Qoronfleh, Robert C. Wahl, Trica A. 
Pulvino N Karen J. Vavra N Joe Falvo N Traeey M. Banks N Patricia G. Brake and 
10 Richard B. Ciccarelli : Gene expression, purification and characterization of 
recombinant human neutrophil collagenase. Gene 146 N (1994) 297-301 N 

*^*«fS^LiSLfc) 0 ^flSttH^^ h<o MMP-8 commas ^fef-J;^ 

m^M (6M bfc^, ^^/Kv-h^n-7h^77^ia?) 

15 >-^£r*TV^ iSttSMMP - 8 ^#fc Q 

MMP -9 {3; Y.Okada et al.(Yasunori Okada,Yukio Gonoji, Katsumi 
Naka,Katsuro Tomitajsao Nakanishi,Kazushi Iwata,Kyoko Yamashita,and 
Taro Hayakawa. Matrix metalloproteinase 9(92-kDa gelatinase/type IV 
collagenase) from HT1080 human fibrosarcoma cells. Purification and 

20 activation of the precursor and enzymic properties J.BioLChem 

1992,267,21712-21719)RtJ t -t©teO*ft [ l)Yasunori Okada, Tatsuhisa 
Morodomi, Jan J.Enghild, ko Suzuki, Atsushi Yasui, Isao Nakanishi Guy 
salvesen and Hideaki Nagase Matrix metalloproteinase 2 from human 
rhumatoid synovial fibroblasts. Purification and activation of the precursor 

25 and enzymic properties. Eur. J.biochem. 1990,194,721-730, 2)Robin V.Ward, 

Rosalind M.Hembry, John J.Reynolds and Gillian Murphy The purification of 
tissue inhibitor of metalloproteinase-2 from its 72kDa progelatinase complex. 
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Biochem.J 1991,278,179-187] It X »lbfc„ gp % > Human 

fibrosarcoma ATCC HT1080 £r 10% Fatal calf serum (FCS) £*atr 
Dulbecco's ModifiedMedium (DMEM)T? 37°C,48hrs (5%)i##b Confluent 
ttfco Confluent Cell {4 FCS £ |$ V^fc DMEM T*I fciig* Srff o fc (2nd) 0 
5 r©tf*B# N MMP-9lr#5^tttDMEMtli 50ng/ml (O Phorbol-12- 

myristate-13-acetate (TPA) Ir^Dtt. TPA ^Stf*^ £r »L> L (3000 rpm N 
15 min) „ _Lifc3:RB0.*ifi (UP-20, Toyo) X ffi 450ml fc Hffi b fc „ ^CD^If 

£r Gelatin-Sepharose^ Concanavalin A-Sepharose #:fc^ MMP-9 M ^ 4/r ^ 
RR^iftili (UP-20, Toyo) X"M$I§1>, Sephacryl S-200, Green A matrix 

10 mm b TIMP t 0 5>|i^fTo fc 0 ^V>-e.Procollagenase Sr TPCK-Trypsin (Final 
cone. 3// g/ 50 fJL React. Mix) X^^t b 7t 0 

MMP-12 {4 Human Placenta Total RNA RT-PCR fcl <fc 19 Catalytic 
domain( 100 Phe~ 268 Gly)^iii|>g bfc 0 £ ft 3r His * ^\ n ^^-^ijOllfglHi 

Sr^fAUfc^JftlS^m^^ pTrc99AHE fc^a— =.J^b. IPTG (Isopropyl- 

15 0 -D-thiogalactopyranoside) fc J: o -Cp#3§9l £r ff ft V^ „ ^F^'|4 H# b fc „ 

^»ttH^-*>6> MMP-12 ©J^ttri, #jfel-J: «3 SEtt^W (6MJ£i?) ttiltfct, 
^^/^l^-h^c-7f^77^f- (Ni Chelateing Sepharose) (C «fc 9 ¥lf b jfc 0 

&v^-e. a*ftc j; 9 sE^^Ed (6M^*) ^i&^-rs t mm^mm<D y y^—^f^ 

^ ^ Sr =f? % t£&M MMP-12 £r # fc „ 
20 MMP-13 (4 IL-1, TNF$ijmbfct h «t # * * *5 *B AS SW1353 fe mRNA £IS 
© b fc o RT-PCR «t «3 Catalytic domain( 104 Tyr~ 267 Gly) ^ Jg fR b fc 0 £ ft * 

His * j5\ ^c^^o dp-^ ifi^lM&^Abfc^JM^il^ ^~pTrc99AHE 

n-^y^L^ IPTG (Isopropyl- j3 -D-thiogalactopyranoside) f ±oti 

25 jfefc =fc «5 ^tt^J (6M JT<l!f ) m**PLfc« % ^ U - h * D h if =7 7 A — (Ni 

Chelateing Sepharose) lC J; V ¥iH b „ Jfcl^T?, 3g#f 4 5 (6M«i) 
t IUH#{c:g#m<£> y ^-/i^-f V^SrfrW SttM MMP-13 £#fc„ 
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MMP (Dg#5jf SttSJ^ifefi, C. Graham Knight, Frances Willenbrock and 
Gillian Murphy : A novel coumarin-labelled peptide for sensitive continuous 
assays of the matrix metalloproteinases : FEBS LETT., 296. (1992), 263-266 
5 (D^m^m^tCo : MOCAc-Pro-Leu-Gly-Leu-A 2 Pr(DNP)-Ala-Arg-NH 2 fi 

Peptide Institute, Inc. Osaka, Japan Srffl V^„ M^M <D T y -fe fi 1 O <D ^ 
-g-<|*(IM5!J)fco^T?!fc05 4oOT yir-f £r??ofc 0 

(a) mvti&mmm. i*(MMp S ), mmm 

(b) st(^^si), mmm 

10 (C) Sf(^^SI), i*(MMPs) 
(D) Sl^Jtlf) 

RI*(%)= { 1-(A-B)/(C-D)} X100 

i c 50 n m. m- (%) & 50 % \z & z> m m & ^ -r „ 
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3? 9 





MMP-1 


MMP-2 


MMP-8 


MMP-9 


MMP-12 


MMP-1 3 


No. 


(jjM) 


(MM) 


(MM) 


(pM) 


GjM) 


OiM) 


A-l 


>10 


>10 


>10 


>10 


0.12 


>10 


A-2 


>10 


>10 


>10 


>10 


0.84 


>10 


A-3 


>10 


7.50 


>10 


>10 


0.61 


>10 


C-l 


>10 


>10 


>10 


>10 


0.39 


>10 


D-l 


>10 


>10 


>10 


>10 


0.046 


>10 


D-2 


>10 


>10 


>10 


>10 


0.49 


>10 


D-3 


>10 


8.31 


>10 


>10 


0.28 


>10 


D-4 


>10 


4.78 


>10 


>10 


0.18 


>10 


D-6 


>10 


5.51 


>10 


>10 


0.44 


>10 


D-8 


>10 


8.38 


>10 


>10 


0.60 


>10 


D-10 


>10 


7.08 


>10 


>10 


0.25 


>10 


D-ll 


>10 


>10 


>10 


>10 


0.59 


>10 


D-12 


>10 


>10 


>10 


>10 


0.48 


>10 


D-15 


>10 


>10 


>10 


>10 


0.046 


>10 


D-16 


>10 


0.83 


>10 


>10 


0.021 


0.90 


D-17 


>10 


.1.71 


>10 


>10 


0.17 


>10 


D-18 


>10 


>10 


>10 


>10 


0.27 


>10 


D-20 


>10 


2.93 


>10 


>10 


0.12 


>10 


D-21 


>10 


>10 


>10 


>10 


0.42 


>10 


D-22 


>10 


1.67 


6.69 


>10 


0.17 


5.86 


D-23 


>10 


>10 


>10 


>10 


0.83 


>10 


D-24 


>10 


>10 


>10 


>10 


0.39 


>10 


D-25 


>10 


7.50 


>10 


>10 


0.18 


>10 


D-26 


>10 


>10 


>10 


>10 


0.037 


>10 


D-27 


>10 


>10 


>10 


>10 


0.30 


>10 


D-28 


>10 


>10 


>10 


>10 


0.20 


>10 


D-29 


>10 


>10 


>10 


>10 


0.043 


>10 
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&wtm 3 

Sprague-Dawley £#'[49 y h (mmm^^foM 390-430g) lC N Tf?IS^^-f/l/^ 
— tt^S^SrllgSlRflSf^T 1 ASrJ^T 7- 8 5H BB K: fc> 7h «5 il 5 0 BB, 1 0 30 
X&&mmistc 0 fb-^fe(D-26)f*. 0.5% ^f^t^B-^UHL, 30 mg/kg 
5 ttlB 2®gPg4Lt, IftHtt2ml/kg©0.5% ^f/Vt/Pn-^^lP 
V± a M%&<DMWM^Mfab 16-24 Bf^ftt- 40mg/kgO^y h^VHT^— /V 

•5- (0.3 mg/7 5/ h) (CTg5§[¥K{*Jh^-r <* fct£ffi5£AXf«f§ T AXB? 

10 lti^^^^-^tro^§\ ^JirUJE^S 30 cmH 2 0 bfc#, & 

Sr|Jff^ o cmH 2 0 (C7^5^-T?2gm^^#, Zb^mBBft -20 cmH 2 0 fc^iS* 

SAIrjEE** 25 cmH 2 0 Sr^i-^JI|i«*'6fc** feftJftflE 0 cmH 2 0 

9*— * f* 5 Fi&±*Jfl*1K£S"?**t*o *fefff-ftltfe5£fi± Student © t tfcJ^Sfcfz: £ *J ffV^ 

p < 0.05 <d t iz^nmtb <o tm^vtc 0 
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$10 





(ml/cmH 2 0/kg) 


(ml/cmH 2 0/kg) 


(ml/kg) 


n = 




0.84 ±0.12 


2.06 ±0.16 


21.77 ± 1.63 


8 




1.02 ±0.14* 


2.36 ±0.38 


23.74 ±2.64 


7 




0.87 ±0.11 * 


2.01 ±0.19* 


21.01 ±0.95 

* 


7 



# ; p<o.o5*t m%mmm 

*; P < 0.05 «■ S^'jlHSS?! 
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f£«fe«S3|ffl:SrSSb-S-S v> (l2/60^r>^) tiiitlt^J^iSo 
MJF>I 2 
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20 fLIf 79 mg 

=t — ^ 10 mg 

^rTD ^Bfe^^-fr V? A 1 mg 

100 mg 

5£ (I) "?&*>£;ft/5fl5'&-*K A*tSr 6 0 ^ y>3.<Z>^SVNK:3i*fo ^-^^ 
25 ^-fftl 20^5- i/^cD^5 VMcSBi-o ~tlbt^7-TV >WL~* V V A £ V 
MiB^tTS-a-i-So 1 Offl 0 Omg £r 5 7 ^ v# /UKftmir 

5. 

54 



WO 01/83461 



PCT/JP01/03437 



mmm 3 

&. T <D fife ft ^ *T -T 5 A -f ir 3ffi ii ffl 0 *fc £9 &r M at f 5 . 



fifeifr =* ( I ) "C^ 5 -ffc-a-^ 15 mg 
5 fL*S 90 mg 
=3 — 1/7,$ — 9=- 42 mg 
HPC-L 3 mg 



150 mg 

10 ^-f 1:1 2 0^ S">a©^5VMeiIto r^^S^l, l^*MPC-L 



mt <d f$ ft mm z * 

15 fife^ 5* ( I ) Xitt>iStlZ>ik^m 10 mg 
fL*t 90 mg 
WW M> "fe ?V P - ^ 30 mg 
CMC-Na 15 mg 
^f7j) ^jfe-y ^-^V A 5 mg 

20 150 mg 



5£ (I) -et^^itSfb-g-ftl, fLH\ — * % CMC-Na O/^ 

SfcSriSfru, 1 5 0 m g ©fe3WSr#5o 

25 

55 



WO 01/83461 PCT/JP01/03437 

mp-1 2gR»Mis:tL 1 •m^mmmm^mm^mm^fc^^mMtL- 



56 



15 



WO 01/83461 PCT/JP01/03437 



— ( I ) : 



R 2 



R 6 — R 5 — R 4 — S0 2 -N^COR 1 (I) 
R 3 

5 [^"K R'liNHOH, b Kb^->, £ fc fiffi^T /U^c/U±^- V ; 

— /K ft^tiTV^Tfc i^77/^/K It^tiTV^Tt iV^TDTU-;!/ 

> ; 

R 5 f±5£ : 

O n N- 



20 JgjStfnfcio 

2 . R 6 : 



57 



WO 01/83461 



PCT/JP01/03437 



(R 7 )m 




mliO, 1,2, *fcf±3) "C**>S*L5*-C4>5lt*9( 1 flE«l©ft-^», © 

4. R 2 ^7j<StJJ!C^-, 7; / A- # — A- fc L- < ■fSSS T /L' /I--- 9^ ^" fi;J# ^ T V ^ 
Tfc <t VMg^T/^/K fc Kb ^-'>T*tI$ tbT^Tfc «t l^T U — /V, fc K n dp- 
IB iX-egm^tLTV^T fc J^T^/V^/W * fc fi fc K o # VTllift £ ftT T fc «t 
o 7 ij -^T/v^/i-tfe 1 ~3 ©v>-f tb^^iBfcCDft-a-^, -t© 

WnK?y^ fc U < tt-t tt ©SS13S& -bffFW * ti 5 ft, £fcf* 



WO 01/83461 



PCT/JP01/03437 



- 3 — >f T-As^ 4 - t Kn^r S"< V * f± ( 5 — t Kp^tv' f ^ F 

6. R 3 ^7X*J^^-c-fc5ft^« 1 ~ 5 (DVNT^^{^f5*fe<7>{b^#)> ^cD3fe^Stt 

7. r 4 #i, 4 - 7x^^ySfcii2, 5 — ^^-7 cc >-v 5 Y/^-efe 5lffj£*S 1 ~ 

8 . R 5 : 



9 . R 6 ^^: : 



{R 7 )m-jj-^l — j— 

( r 7 *3 i u«m «tu iB t m mm) 

1 0 . — $£5£ (II) : 





WO 01/83461 



PCT/JP01/03437 



(R 11 )m 




f^^-R 10 — R 9 — SOa-N'^COOH (H) 



>- K— /U— 3 — 4 su) 
5 R 9 i£l, 4 — 7^^UVtfctt2, 5 —?-Hr7 * V ; 
R 1 : 



* fi fc Kn^-> ; 

i i . Mr&3g i~io ©v^-r^^{-ia«feO'fb^#;^^^j^^i b-r^i-s ism 
15 «a^^o 

1 2 . If *IS 1 — 10 OV>T *T/*»fc|B*tO'fl3^*Sr^r3»^^ t It^ftS^ 9 

i 3 . Mt&gc i~io fta»fclBitt©te^tt«:#&j*a'£ tttfts^ h 
20 i4. 1 - 1 o <D^-rfri>»\zmk<D{b'bifo$:?fi&i&&k L-c-g-^r-f-s-^ h 

ifl & <d m m * fc « ^ b&#j . 

1 6. «ttHB*ttJ»^*Srt&*-t-Sfc»©EIISr«3fti-S*:«)Olt*3K 1 - 1 0 




60 



WO 01/83461 



PCT/JP01/03437 



5 18. fit**! 1 — 10 ©v^tL^fcUBfJO-ffcl-g'*! t^r h V y ? * * ? n -f n <TT 



61 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/03437 



A. CLASSIFICATION OF SUBJECT MATTER 

Int.Cl 7 C07D263/30, C07D277/26, C07D417/04, C07D277/28, A61K31/421, 

A61K31/426, A61K31/427, A61K31/4439, A61K31/4709, A61P43/00, A61P11/00 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int.Cl 7 C07D263/30, C07D277/26, C07D417/04, C07D277/28, A61K31/421, 
A61K31/426, A61K31/427, A61K31/4439 , A61K31/4709, A61P43/00, A61P11/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CAPLUS (STN) , CAOLD (STN) , REGISTRY ( STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 
A 



WO 99/04780 Al (Shionogi & Co., Ltd.), 

04 February, 1999 (04.02.99), 

Claims (especially Claim 27) 

& AU 9882439 A & EP 1029541 Al 

Sc JP 11-509649 A 

WO 98/52575 Al (THE TRUSTEES OF COLUMBIA UNIVERSITY IN 

THE CITY OF NEW YORK) , 

26 November, 1998 (26.11.98), 

& AU 9876B89 A 



1-7, 11-13 
14-16 
8-10 



14-16 



I I Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 
date 

document which may throw doubts on priority claim(s) or which i; 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



K L 5 



"O" 



"T" later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
09 July, 2001 (09.07.01) 


Date of mailing of the international search report j 
24 July, 2001 (24.07.01) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No, 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/03437 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 



1. [><] Claims Nos.: 17,18 

because they relate to subject matter not required to be searched by this Authority, namely: 

Claims 17 and 18 pertain to "methods for treatment of the human body by- 
therapy" , and thus relate to sub j ect matters which this International Searching 
Authority is not required, under the provisions of Article 17(2) (a) (i) of 
the PCT and Rule 39.1 (iv) of the Regulations under the PCT, to search. 

2. Q Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. Q Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 



1 . Q As a U required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. Q As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. Q As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. [_J No required additional search fees were timely paid by the applicant. Consequently, this international 
search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest. 

| | No protest accompanied the payment of additional search fees. 



mmmmm^ pct/j p o i/o 3437 



A. ftW<DMirZftm<D$rM mWMWffrM (IPC) ) 

Int. CI 7 C07D2 6 3/3 0, C07D2 7 7/2 6, C07D417/04, CO 7D 2 7 7/2 8, A 
6 1 K3 1/4 2 1, A6 1K3 1/4 2 6, A6 1K3 1/4 2 7, A6 1K3 1/44 3 9, A6 1 K3 1/4 7 
09, A61P4 3/0 0, A61P11/00 



B. m^&tTofciftm ' ; 

W*«_"fTofc*/Mgjp^ (HI^#ffMt (IPC) ) 
Int. CI 7 C07D2 6 3/3 0, CO 7D 2 7 7/2 6, C07D417/04, C07D2 7 7/2 8, A 
G1K31/4 21, A61K3 1/4 2 6, A61K3 1/4 2 7, A61K3 1/4439, A61K31/47 
09, A61P43/0 0, A61P11/00 



CAP LUS (STN) , CAOLD (STN) , REGISTRY (STN) 



C. 















X 


WO 99/04780 Al mWMMmW^tt:) 


1-7, 11 




4. 2J3. 1999 (04. 02. 99), ^ V— A 1/— 


- 1 3 


Y 


A 2 7) A AU 9882439 A 


14-16 


A 


& EP 1029541 Al 


8-10 




& JP 11-5 09649 A 




Y 


WO 98/52575 Ai (THE TRUSTEES OF COLUMBIA 


14-16 




UNIVERSITY IN THE CITY OF NEW YORK) 






26. 11^. 1 9 9 8 (26. 11. 98) 






& AU 9876889 A 





roj nn^sns*, m^m^mR-r^xm 



0 9. 0 7. 0 1 



24.07.01 



b -fcm¥m fr (I SA/J P) 
100-8915 



fit 



# 0 3-358 1-1101 



4 P 



9 8 4 0 



3 4 9 0 



B^t±JM#* PCT/JP0 1/0 343 7 



«fct£&£dS3« (PCT17f(2)(a)) ©ft^fcit), ^©S»JBlE«#f±5fc03ffl*JcJ; 5Wf*©#5H(0— SPfcov^f^ 

IS^cDfgffll 7, 18ft [Mi- i 5 AftO^f *fefcit5 % ©] "Cfeot, PCT1 
7^(2) (a) (i)3ttKPCfl&ai3 9. 1 19 , r OSKWI5ifiRn^1RBtE*r« r. 



1. □ mmxi)W&f£mMm^&&&ir^xnmft\zmttL,it<D-v^ -©HitfMRfm, -t*<xG>wa£*N&tait* 



4. □ WJHAA s i^i?*iaillfllS^^S:ffllWrtfc^U)!cd»ofc©-c, £«HBIJl3teR#tt\ W*«o<fiH(0**jfce«t 



«SPCT/ISA/2 10 (1) ) (1 9 9 8^71) 



